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Abstract 




PROBLEM TO BE SOLVED: To provide a method for manufacturing a semiconductor device which forms a 
crystalline semiconductor film, in which orientations are matched by controlling thexrystal orientations and which 
obtains the crystalline semiconductor film, in which the concentration of an impurity is reduced, 
SOLUTION: The method for manufacturing the semiconductor device comprises the steps of forming a first 
semiconductor region, made of an amorphous semiconductor on a surface of an insulator, scanning a continuous 
oscillation laser beam from one end of the first region to the other end, once melting the first region, crystallizing 
the first region, and thereafter etching the first region, to form an active layer of a TFT to form a second 
semiconductor region. In order to improve the field effect mobility of the TFT, the scanning direction of a laser 

Koom icr m aHo tr\ ci iHctantiatfv/ tn/"M*"loc tA/rfh a rhannol lonnth Hiro/ v ti/*in in o th in film trancictAr in Ck nattorn nf tho 
Utfdlti lo llldUt? \\j duUdlat I tidily vA/li lOiLltJo wiui a oiiciiiiioi icMiyui un tJ\^LH»ii I III ci mill mill 11 diiofoiui , Hi a jJdiitJiii \Jl lilt? 

second region formed through etching. 
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If— A»tt*«RfcUT^S. s^t^u— If— 7X— ;u 
{C^H^X^;^-gS«r^fc«6lcaU'>X2 3 0 5 
*^lt*7tLTV^. C^LT. U-1f-e-A*ttfR 

[0 0 5 6] I©8IT-lt «B^2 3 0 5^ 

»(^©ic«t 0 -^ifiixii-^iSitcilj^Tc: «i:ir«t 0 S« 

2 3 0 6<Z)U— +f-7x— -U^oIflgtLT^S. lx— tf 
-f-AWASt^^#SftSfr-5C:<*:tC«t0. S«2 

3 0 6T'RS*LfcU~ tf-fcf-A (M03t) 
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[0057] z.<D&ots.m&<Di<'— tf-mm&w&m 

JjfiH £ T F T IC*5tt V *)V&Jjft h £®B&-ifeS it 
(0 0 5 8] 

[USSM] JUT. HiS«aUcJ:0*^tc«^^^gfi 
[0 0 5 9] [mMl]4^MrHti. *feft«@Jti;^»S. 

x7f>^Lt«i*sft(s«*fisi/, *n*Mi«e 

[0 0 6 0] i7l:*HT. ^5XI«4 0 lJttC 1 0 
0 nmWgHfc^fciiSil&T'fcS/S U 71 4 0 2 *t»*Sft 
T^3. ^©±l:$5fl*I#^4 0 3(l fSl 
0 OnBOy^X^CVDteJCfcO^^nfc^SS?!* 
8IT££>. ffi. (A) HS1M#®S4 

O3CD_h®0. (B) JiS«*^-*6»fS«jg^*-r0T 

(;iSgl^SS#$g*£4 0 3WSffiaCtCSe>*^rt#i|(CTFT 
<D?£ttJl4 0 5 a. 4 0 5 b7W£e££n-5t><Z>T£-5. 

[ooel] h®^4 0 4ii mi *mwfa*& 4 0 
3wft^*isjic-^{c^$n, ^mmmom^. u— 
tf- f- a wmmzx o t c ©tmsrcfgst-r sssm 

*«. fg 1 ¥»#SUlU 0 3 <Df£&Jji±LhTZ> ZL 

[0 0 6 2] ®8tt. tf-t'-AlCJ:?.^ 
iS-ffcOgfcPgSr^-f ST**. V— »f-tf-A 4 0 6 ©fig 
SlfiM«<tOt./|^<Tt.fiM«, ■* 

tt^fecDfr-Sdt^T'^-S^ tUcLTfc08 
^-TiotcRSStLT. 1 4 0 3 

tf-fc'-AOMtt. 05 tm6~?7R-rffii8.o>\/— tf- 

#UI3£©. XteEl 2 3 T^TfllfifccO *f-*&S3£M# 

■ tt. ?g i *m#m®.4 o 3 Ao>sssa5^^6/«tv> 

[0 0 6 3] IpLT, !f— K— A 4 0 6rt<Rg»£ 



[0 0 6 4] -£-CD&. i9 (A) (B) T-^-T<J:?K. 

aafcsnfc* 1 *^®^4 o 3 ^K^jtc «tog 

ttS4 0 5 a. 4 0 5 b tfeSRfr^O/'?^— 

>y-r*. h^^y-h^TFTt-r^Jctt, mnm4 

0 5 a. 4 0 5 b-htcy-hj&iaffil, y- hms. 

[0 0 6 5] TFT(£fflH57^f-{7'7hU?7aS 

SffittJI <^fcT F TT'ti^ne *«±lC-# 
^T-SCli^ST^Tfc-So 02 5ttTFTl«12O 

fcOT'$5. TFTSfil2 0 1l:ttlSg|!1 2 0 2 < 

^i&isiKSC 1203. 120 4tf&ffczn2>mm.&&& 

5«PtCi&£t£*:0 1 3 0 4. 1 30 5, 1306 

20 -r. 

[0066] mmm&u 1 2 0 3«$sw 

@K^i«t5^T*0. ^CDgB#l£*01 3 0 51: 
liffitell 1 2 5 8 £J§Jfi£;-f 1 125 1^ 

Msnxt^. mi*mfcmmi 2 5 i©siit 55 
WT-ta-rjjfaizmm&Mis— tf-e-A 1405 

£15Jf£lCLTI^. ffittJI 1 2 5 8£DJEM£titt*&*>4> 

t u— tf— e- A oo^^iaj £ 5: ffi Z. T t ><5 . 
[0 0 6 7] ^Sj®S&gB 1 2 0 3 <h5?MT^>^fS] 

30 iC^T-Sl^l&lHli^gC 1 2 0 4 li^-*i®mi!jlHl8&£J£ 

*£-r*®*£T-;& o . m 1 ^mfcmrn i2so^sn 

TfcO. ^^5ffilc$n4Sttil 2 5 7<!:. U— tf 
— tf — A 1 4 0 4<Z)^S^|«J$:-15c$-&TH^> (IfckB 
1 3 0 4) „ ife. 1 2 0 2 0 . M^C 

01 3 0 6 IC^TflK . ^ 1 *»#lg« 1 2 5 2 

snx43D. ^^Ti^jg^^n^etta 1 2 5 9 1. u 

—If— bf — A 14 0 6Gr>^:fr[fi]£— - 
OE^HcJcO, *f-k*-A«^Tra-^{c^f 

40 

[0 0 6 8] dOio^l^— *f-f-ACDfia§t^tttc43 

^t, wm.rn.oiv— tf-hr-A^ffatt-rs^ticto 

¥-E|6lT U — !f— f-AW^S^lSKCi^^i^ittfiT 

srerr «&x#t&«#<. 1 o~ 1 0 ocm/s 

50 If— tf— A«t4UT, ^-r^^tt*<t0@^®«^ 



( 

IS 

[0 0 6 9] immm2mmmi<Du— tf-tf-Aco^ 

0 1 0 \Z*r<Dmm&mT&. ^©41 £\ f-h*«a4 0 
4a. 404bttil 40 3 <Z>pgSglC^ttT 

*>&^. '&m.m&-?z>mttiz\3.i&<Di£&mzu— tf- 
mmz v— if- f-A©^s*t6i(c*ss^M«E-r^.iK 

[0 0 7 0] [111601 3 ]*3gJ6MHU l6««H±CJgJ« 
if- fcf- A tc<fc o £03 co-e 

[oo7i]0ii (a) (c^-r «t ^ tc *ig0y i ti^ 

4*IC^7X«1S5 0 l±JC^P<y^>^«5 0 2. #A 
M3£*g|5 0 3 *MfotZ>. ^0±ICVX^{&«5 0 
4tl/T10 0mOe{tSiI^7'5XVCVDfeT-f 
JfcU §aPgP5 0 5<£^lt-5. MJ^TCiSfiLT 
N i *^ta-r^>fc«6. BtKx.yy;Uifi*«5ppin<©zKS}K 

e^e^&trr^. n i li&aogBs o sTzw&mmmiz 

[0 0 7 2] ^©{g, 011 (B) -Z?^T«fc^{C5 8 0 

[0 0 7 3] tm9BMtf*T\sl£& r *Xi?t&»ms 0 4 
«xy^>^Mi£TSz:&(cJ:OBl l (C) T^-TJ; 
5fcfSSKJiIiil£5 0 7£»-5£<hj&<T£-5. 

[0 0 7 4] I12T^t«t^(CSSSlti 
5 0 7 &fm&imz&t)ffiT&<Drt?— >{ZX.-v^>if U 
TfllllMifMMtS 0 8£*&»£TS. TFT©fgttH5 

10a, 510b jWBjSStVS^SiWfcttSS 1 

U- if-b*-A5 0 9tt-*ia](r*S-rs. ttMi&tfc 

[0 0 7 5] COi^ftl/- *f— fcf— A©H8#ttC«fc0t3 
AflJi^l&ttigBiLSjSliffc-r*. cosisaflslcfl^ 
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[0 0 7 6] [*Jg{a]4]*lig«aj3<!:^<«{C. ^7XSS 
5 0 1. ^D7*>^15 0 2, #£»JimBl5 0 3$ 
JgJ&LTc^, ^SlcMStTcSSfiUTN i Sr^iD-r^). N 

m.7tm^mm 5 0 6 £j&fi£-r-5 (in (a) > . 

[0 0 7 7] -?:©*£. 5 8 01:, 4 B#^1©J!HlMMSlC =t 
0#llfS&mig5 0 3£&II<fc£-tf-£. C5UT013 
(B) T*TJ:3K:. i&»Kl£*gl5 0 7 

H-KOgii^l,T^0, ^-©&«©*£ii«:g««!iC 
li£3#^©;frfatt£fc^Tj£«LT^5;£<>6. i*SJM4 

20 [0 0 7 8] »JI0il5]|li®0iJ3Xtt3lli60y41C*3Vi 
T. ^gfl«15 0 7£»j£Lfc&. m^tC 1 0"/c 

b 1 w±<^jg^tr?*?^-r zmmtm * y * u > «t o 

[0 0 7 9] 01 4-tr^-rj;5{C. ^S3*K5 0 7 
.hie, »V>&{fcll*lg|-efi£;5/\*U7lf 5 1 lfcf&efcb, 
-^©ilC^ry^'J >y+K h 5 1 2 £bT7JU=f># 1 
xiO'Vcm'-lxiO" /cm* gsiQ $ tlfc#SSS^K 

[0 0 8 0] 77-t^7=-JHPlCJ:56 0 

30 0*C, 1 2 ttn<Z>2nl!tftl9. Xtt5>^7^-;USc^« 
^XJO^Tn— ;HC<fc£6 5 0~7 5 0"C. 3 0—60 

i &y^^u>y-y--r hs 1 2izM¥x^^ : s>z:^X'^ 

m$l O'Vcm'^TtT-Sdt^T^^. 

[0081] y>y^u >yffliW7ifctn. nmm 
3 xttHJg^a 4 1 mmz uxxg^it^nti^v^ 

[0 0 8 2] [HiS0!l6]->-H<®^Tfe^ B 7j{3!:cO^ 

40 ^€i«tca^eSr]i(lx.^>Clt^T^^. ^-T. 015 
(A) ^-TiPlC. «7XI«6 0 l±tC^D.y*>y 
16 0 2£Jfcfi£U -t©±K*«Jiai*K6 0 3 

#aS^K6 0 3«i^a{bLT->-H<®^€r» 
^-r-5gW(C*5liTttSSOJP<-r^'i5'S«^<, 3 0 
~ 1 0 OnotfIgcDJP3T:J£fifc-r5. mM.7tm^ 

ti6 0 4*f)St5. ^o^fi£7j^ii. nmm3x\t 
^m.mAt.mmzvx'u^i^. 

[0 0 8 3] t<D'ik. ttl^SaSlC«J;OiSaS<tLTi^S 
Ml£5liffil6 0 5S:ft<5. ^«SPg-mSge»]5 .hRimi'L, 
50 Ty~y*U>^J!IS£fToTfc&U. CCDiKaH^IS 



( 
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t, mi 5 (o izmT&siz.is-Fm.mz&m-tzm 

tSlC#Ilff ^5511816 0 7*15 OnmOff STf^t 

[0 0 8 4] #Sff3£sfil8l6 0 7 \ttntiSlM\Z&r)m?£ 
<Drt?->lZ3Lv^>tfV-cm 1 *iS#fg*ii6 0 8 
fi£-f -5. US 1 *^<S«6 0 7 IcSgg&lCti^- Ffg«E6 

0 9A«Sn5^. d<D^lCtt«MS6 0 6*?S^ 
T»W-6*XTV»*. &&T~7ik-rm&m 6 10a, 6 10 

b £^j£-r*0i^iss i 6 o 8 wftfliucgae 

[0 0 8 5] ^<D&. 01 7 X*Vf <fc 5 1 ¥*#f« 

mo-m^mmz^xmm^mu— »f-e-A6 i 

1 ££*LX*alM:£-a-S. SSfcSSJSU— tf-t*-A6 
1 l7i«->— K»^c6 0 9^6.S:3ESn«^c:iCi;«3, ^ 

0SLznz>f&M,<kmm.6 i 2 ai^6 0 6 tnciNW 
[0086] *£<r>Vk. 0 1 8iz^-rJ:-5{c. jssflssn 

1 ^*®^6 0 8 *W1kmA\Z£. OfiSttH 6 12 
a. 6 1 2 bt}Wf&-£nz>^ffiJ£<Drt?— >l:x 7 f 

12 a. 612 b±icy-h*fe»jg. -m 

[0 0 8 7] [3lfi£0iJ7]#yS#J6 C*HT, «*sll.6 0 

<hfcx#<5. etui. 015 (A) iciswr, #H1?il 
sft®|tC^*>oX. 0. 175M10H^%, JfiKttl 

j^ j f%~5i^T%wfij&Ty*;uv-^A$^#-r^^ 
[0088] y^v-^A^^-r^^sam^^ffl 

v^ctcQfii^ttffiifii^coia^tc^O. (10 1) m<D 

8BiSj>$5£4 0~9 OSg^^Sd^^t^T^^. C(D«fc3 

[0089] mm&i8i*ftBmz, y-h«@#sis<h 

©XHlCfcjgfflX^S. 02 4 (A) (B) T-Tn-TckP 

ics«2 0 ljiicMoxwic rT'M&tsnrztf-bmm 
202 *^BK$n. g{fc-> u 3 >^s.u®?fb-> u 3 >gi 

±\z. #M,ni£mmT-&!&isnfzf% 1 ¥*^®«2 0 4 
A^fiE^nxiJO. u— tf-tr-A2 1 •o©«m+kj:*j 
JiAft:fN*2 0 5^fiE$n^. 
[0090] mi^mwm&zmMkitutzmt. tc^ 

fi£^. &»0>*iSKtEAtf#hAy--haTFT*#(J£ 
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[0091] mmm9mmm mmmmms ©u-rn 
&\zm\ mm^mu-^f-\d-A\z^r)mmit^nrz 

ilMM^l. HliSfi«J5XSiWbfcy^^'J> 
^g^fr-peii^X^S. y«y^U >yco^ft«HJg 

x, &&\uzm\^xm\vmm\stc&mptm>i*:m2k-t 
10 sutj^x^r*. 

[0092] i o mmmmm 
nmm7 iz&oftMznzm&m&m^T. cmosm 

tf>TFT£f£S?-T-5— #ltCOI/>X. 019£#BBLXi& 

[0 0 9 3] 01 9 (A) tt#57.S«7 0K ^Py 
=^>^»7 0 2&&!&2ntz±.izm?km7 0 3 a. 7 0 
3b. y-bm®m7 0 4. y-Hl7 0 5 a. 70 

5 b^^^nfc^ffi^^L-xv^. y-neiwi? 0 

4«y*— h*fe^9 0 7147 P 7X-7CVD}iS:ffl^X. 
20 SiH.iN.O tCO, X t. bXSHfcSffcltJiiK 

XJgfifcU 8 OnmtDff^t-r^). gtt!7 0 5 a, 7 0 

- h*6^M^ScOA7^+-*'>^< TZ> Z. <h#X#. 
^rtxmzT FTCDL^ffiSJECOA^y+^/hS 

ut^tf^. y-h«ffi*^-r-5«-»<tbx 

It Al. Ta, Ti. W, Mo&fc*0«*te*mXl* 
jgfflU 4 0 OnmOJP^lCfg^T^. A 

30 [0 0 9 4] 019 (B) tt^«tt»liW>JBJ*-Z?*»), 

5V-7XttKH>®«7 0 6, LDDi^7 0 7, 
Rtf p ft^ST F TtCttTS V-XXtt F U-f >® 
«7 0 8««t5. 
[0 0 9 5] <^->H-e>yiCJ;0. ^F^7C^$:a 

CDU— tf-jaggSK^oXfT ^utm?>. Sit. 

40 *m&mf«. (Myt^-mn.) ^-cu— tf-sist^fr^x* 

[0096] ^<z>&. 019 (o \z7r,r^\z^.\m. 
mmwmitmmm-T:mmim.m7 1 o^i^-r*. # 

)l*B&Ll<. Al. Ti. Ta&<h*£ffl<^Xffii&il7 1 
2. 7 13^(Sn. $e»lC. S{fc->'J:3>JBIX/Vy 
^-/3>I7 1 l^^T-5. 
[0 0 9 7] Col/Tnft^STFTtpft^l' 

50 TFT€:*-(*:tUX*LXV^7ii. cn^WTFT^ffi 
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oTCMOSIal^NMOSEI^, PMO SIaI8&£Jfcs£ *fc^6g&£^J&t-£?£14JI©Iira*75*S< . ¥*fiT'i&£> 

-rzzLiztf-zgz. *5£w\z&K>mi$Li£nz>%:Vkm\*^ tz&*(D±\z&&?z*f-bmmmcDmm<Drt7y : *& 

fc, tf^XSISilC^'J^v-f >7U-7u±.y*)-*:Bl$. mz&^T5t±-?Z>*-y 'J T^^zBmT^it 

[0098] [*js0iii i]*jgf«ii ot^icf^s^n io p^^atn^^^UTwiS^^i^-hitei^to^® 

*£) ©«fiE;^JSr|g2 Of'^DSJ^-r^.. 0 2OT-I1 n m^HI&ftg^Si*?)* Z. £ *<-Tr#3. 

ftWSTFT8 0 1. pft^MTFT8 0 2, [0 10 3] ££>J;?££T F TSlSfr ■=.Ji£JI3E7kSM£ 

nft^HTFT8 0 3 £*rr3^i&lH]gggC8 0 6 ff«-rSfc**H4. *M«@^^£n;fc*hSlS1££ 3 

nft^HTFTs 0 4. tiff SOSi^f ~8 wmSftcOtSPSSrfeoTIStt. -^-CDfalicSSlnlM. ?K 

[0 0 9 9] &»il2l&g&8 0 6©nft*MTFT8 

0 ltt^r^-H^fifc^S 6 2, y— h«i8 10<t— [0 1 0 4] 02 1 \tt<D£.ol3.T Pr-i h «J ^X 
gC35iSfe-5^2^^®^8 6 3 tV— ZitXtth'l/ 20 S^CDIIl&^jfcS:;^ iS*gC9 0 1 COT FT 9 

-r>ffi^tux^tg-r^^i^*e#jffi^8 6 4^u o o^fSftj-r^asiiHissgc^-^^ftiiHi^g o 2, 

ia*>. pft^mFT 1 8 0 2iz\t^^^)um^c.m fe&m®LW)m&9 0 3t*o. jK>^<cj£:i;t->7 

^8 6 5. y— hmffi8 1 1 t— gC^*^-5^4^»e!fel X^[sl&» l/^;U->7^lHlgS. 7>y3MsI 

St 8 6 6 t V-XiliX(i h' K >itt bTltt S§£c<h*#BEM£nTt^. ^S^KaieI8S9 

^3^iS«8 6 7$|fLT^. nfr^JUT 0 2 «l&|£tfi^£i£0aj-r*>tf>T<& D » n>ho- 7 9 

FT 8 0 3 \Z\t.J- J r%*)V1&&tMt$.& 6 8 . y*-hm<18 0 4 £ OSfcgiff ^ -t , ^S>i/yi^l/-J'9 0 7 

1 2 £— g)37&W£&Sl2^3$!fe|®*£8 6 9 tV-Xg« *»S 0)fe&fgkmW}®&m?< 5 >y«^rt*A;>j£n£. 
XteF W>®^<fcbT^T£lfll^i®fe©^8 7 0 x-^^KEdlHl^9 0 3 icli^-f 5 >>fi?x.* V—5> 9 

£#lt^-5. c<D«fcpjin^r^;n!TFTs.iXp5 i o 7 ^eoy-^&^i&iEigSffl^'f s yvm^tfxii-z 

^Jl^TFTtC^O^? HUv'X^lelgg. A'^^tIhJ 30 tl. M£mzm^Z&tl?Z>. * a:7o-fcy!f-9 0 

SS. L"<;i/->7^|5l!K, ? v T-m&fs. Z>Z\h 6IJa>ho-79 0 4 cdUpJJSP^. /tU 9 0 5^ 

[0 10 0] cn^CD^^ ^JUK^m^iK^®^^ 9 0 8*^<OAH5^. ^ne > ->x^A^:#:co«»f^ i ffa?^ 

^^n-sfccoT-fes. sttHtt^^ ^ft^rftc. s [0105] cne. <z>isis&£8fj5£-r5£:je><DT f t«* 

«<h¥fTK*Si|js£ft£n$£tlC<fcD. *r'JT^*SS HS£^JT^"r<t^^BEWTFT-I:^fi£-r-5c:i:^nrHg 
&ff-eWflS***f?M!r£&tt-r<&. -€-ntCj;D. TFTCD^*;U^»£M®£^fi£r£?£ttB£ 

*§&;i<h*<Ti*S. T?>!fttt£iaLh£ti\ &*&$«g|sJg&£#7Xtt<h~G>« 
[0 1 0 1] Si5SigB8 0 7©ItTFT8 0 A\Z\t=f-^r 40 fa±.\zBffo?Z>Z.L1fi-QZZ>. 

*)Wtitmm87i. y-h«g8 i 3on<w(c^fijc$ [0106] mmm\ 21T ft mfozm^tzmonm 

*l*fg2^&^®«8 7 2£V-X^XteKl^>fig 0iJ<hL-T. ^3ff £ffl^7 v c**gfitf>-09£0®£# 

«<hUT«S^-r-5^1^F»Etim«8 7 3$tLTlr^. jRLTKWr*. S 2 2 tt&H^ftlCT F T£ffi§LT 

^»^8 6 5<7)-7j<DmffitLT«8^-r-5^ Jg^$n-5*^S^<0iB^itSr J:B0T*bTV^. 

^KJCtifli^^ttl^n^ 3 ^F^m« 8 7 6 Aijgjfig j^, 12 2 43HT^-f n ^-\r *;14BT FT2100, 

£*ITU£. ^SsSlf 8 0 514. (y-K*fei!t)K 21 0 2 RtfpfF^ *^SIT F T 2 1 0 1 JifliStfl 1 0 

€rm«*<!:LT, S&8 1 4 i^^lK8 0 Lmm<Dffi&.T'&K) '. *^fi£««J-Cl4l¥i9B^SiB^««8&-r 

6tT*^e£^nxV^-5. 8 5 3 ~ 8 6 0 ttS-SIH^ ^. 

X^O, 8 6 1 UBftg mffitCffi^-r^'bOTfe^. !010?1 @22 (A) '4S1S2 0 0 li'CT'D-y^ 
[0 1 0 2] £tl<=,C0TFTl4. ^v^JStfiffitt^ 50 >^I2 0 0 2^Ltnft^HTFT2 1 0 0 t 
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p5 L -V*;PSTFT2 1 0 1 &mm\~]&f&Ztlt^ffif&$: 
mlsT^Z. ZLCDmS. nft^JHTFT2 10 0IJ 
7W ^>^fflTFTT2&0. pfr^HTFT2 1 

0 i umfauwm tftt*$o, ^© f u-f 
stft2i o 2te&ftmTizffi-rmm%MWTz>mi? 

[0 10 8] 02 2 (A) 2 1 0 5li. 

fi§g« 2 0 11, ^3t*S:^trWt8ft-&^H 2 0 12. 

2 o 1 4 7&t^$nxv^-5. flraMbd-fejiti. sefts. 
jek&xs. m^&xm. lEKmstm. n^mizmm* 

>^t) *«a&t>. cms ©-5-5 *^>v^±^<d 

[0 1 0 93 ^ffi^^TS^te^fc^^A^ 

SKteMgAg. A 1 Mg, Ca, Mg. Li. AIL 

1 , A 1 L i Agtt£(DT)l't)0&my~ltT)l't)*)±m 

m&O&^ttft&m^Z. 1 — 2 OnnCD^^^-y 

it>) TV AM*: A lsfg g^-feS^A 
S<hA 1 Jl£©i&^;btflCj;oT|^ffi£#§i&LT*>& 
Ultt p f t *JHT F T 2 1 0 2 O K K >ffl© 

m&2 o i o tmmvxaD. H1201 i©$gg&£$g 
?£oizmmm2 0 0 3#<j*i&£ttTt>-5. 

[0 110] 1 0 5±lCli/'?y->^— ->3 > 

12 0 1 4 7W£]G££ftTt^-5. /Vr>'<->3>i2 0 

i4ic«s<b^. SESfts^ y-ftt^K^-r 

(DLC) &<t*g£5il^*j£SUC#L/\*Uytt©^ 

[0 111] -77, 02 2 (B) teS1£2 0 0 l±t'^ 
ny*>yg2 0 0 2 ^Hnft*JHTFT2 1 
0 0tnft^MTFT2 1 0 2 fimmizm&Z tltz 
JSfifcSr^LT^S. £©«£-. nft^STFT2 1 
O0ttX<7f>yffiTFTtabO. n?t**STF 

T2 i o 2 ^nmmmmT ft x-$>K>. *ohh>« 

ttR*S*?2 1 0 6<O-*0«it8«l/TV»5. 
[0 112]M : F2 10 6H nft^HTFT 

2 102WH U"f >M{c8Ett-T«SDl 2 0 15 ±lc»« 

tfc*ra»©M>#*4©&£f&J5fcLT^<5. 

[0 113] tt&Ott&tt. l~2nmO{£tt*M©:cD« 
^TfflcSn^S 1 l^ffiS 2 0 1 8 <h. fg@Jl 2 0 18 
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mum 2019 tx-Bf&tsnz. & 1 mum 2oi8« 

MgAg, AlMg, Ca. Mg. Li. AlLi, A 
1 L i AgUa<DT)WJ&mX&7)l'J3 l )±m&H* 

■ 201914. 1 0—2 0nm©A 1 . Agftf0^I» 
»Xtt, 10 — 10 OnnOaMirf >>?»7 A^Sffb^X. 

•ftift&ifoawiti^itsns. «*e*^ 2 1 

0 6 ±!Cte/1 y ->a >^2020 J>*JgJiS3ftTU 

io *. z\<D£otm&iz£0¥£xm?co$£-rz>mmmw 

[0 114] £fc. 02 2 (B) fC«t?«XftX?2 1 

0 6©fliJ©JE^£:LT. nft*MTFT2 10 2O 
K W >«t;:l£l8T*KtSl2 0 1 5±fc|*S*mibT 
-fc->£A. -fe-><? A £&©£-£, 7 7<tUWACill: 
MgAg. AlMg. C a. Mg. Li. AlLi, A 

1 L i A g /i t'©7^A U ^IXtt7^* U ±SiI. 
tta?MtCttV^*->9A[b^&J&*SJ«S|$&Jg2 0 1 
6. fift^iI2 0 17. l~-2inSft<Z>fft>;fSlNt 

20 H2018. mmmnmx*&m-z<tiz>f& 2 mum 2 0 

[0 115] «±©iolcLT7i?r^7"Th>Ji'Xl 
Sj©fg3fcm^£ffl^fc«*gES£feirf * d titfXZ 

£ffi*l£T5ffittS©ffift^A*iiK. W-m.X$>^tztt>^:<D 
h\zBfct%?- hlfc&mmmnnn? y*&'J>tz< T 

30 <y^^/hS<-T5.^<k/{)iT*$-5. ^-O^. iS.mS.X-T 

r*««*»ffltTFTK*v»«i«B»ie*3&*fi*an 

m 1 0 tmmz-rtu* 
[0116] mmmi 3 

40 M^fJ^y. rVPJViltys rt—V±)U3> 

A*3Hf <=>*l-5. ^ne.O-ffilSr0 2 6i@2 7 1C^-f„ 

[0 117] 02 6(A)«*^^jgfflLT^^fc*S^t 
8g£5Sii£;£-ttS-0yT*£9, 1*30 0 1. 3 0 

0 2. *^aS3 0 0 3^tCJ:0#i}5£$nT^£. 
ir<t0^^tl^TFTS«««^g?3 0 0 31Cjgffl£ 
tx. *%^lc«k0^l/fSS!2l*^fi£$-li-^ct^T-^ 
•5. 

[0 118] 02 6 (B)«*l¥^S:SfflLTt*5 : ^-^^ 
50 7&$E.f$.21ttz-&lX-&Q. *fl=3 0l 1, **gC3 0 
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1 2. ^PXf]^3 0 13. tgffX'f y^Z 0 1 4, A 
0 15. §&gE3 0 1 6 3FtC«fc08!f£SnT 
*SEWc£0fe§3£n£TFT««te:S^gB 3 0 

3 -5. 
[0 119] 02 6(C)tt#5£91£igfflLT/-hS'» 

3 02 1. tt#3 0 2 2. *7Rg£3 0 2 3. F 

3 o 2 4^ic«tom^$nxv^. ^WtCtOfPM^ 

n^TFTSSttS^SS3 0 2 3ICjgffl$n. *%^IC1 10 
•5. 

[0 12 0] 0 2 6(D)tt*%B^<£rjgfflL x TPDA(Per 
sonal Digital Assistant)£5Sl5fc$-B-;t— WTSO. * 
#30 3 1. XM7X30 3 2. **gC3 0 3 3. m 
> 3 0 3 4 . fl-gB-f >^ — 7 ac-l" X 3 0 3 5 ^iC 
-fcOflfefcSnT^-S. *fgWC<fcOf£$S£nSTFT» 
«Ji^gl5 3 0 3 3lCjgffl$n. #sFgw::<i;9 PDAS- 
^sEStt-'Siit^-t;^. 

[0121] m2 6 {Eyit^mm^mmvx^^m 20 

^tilt«0. *f£3 04 1. ^853 0 4 2. Jgff 
X-fyf 3043. 3 044§i;J;l3MSnil'>5. 
*^lC«fcO^»5n-5TFTS«tt^ae3 0 4 2 IC 

[0 12 2] 02 6(Fm#fe^£@fflLT5 : v^.>l'# 
^7«:^$-&fc-e«J-CfeO. *#3 0 5 1. SttcSB 
(A)3 0 5 2, &ggg?3 0 5 3, Jgf^X-f 0 5 

4. «^gB(B)3 0 5 5. /t-yf'J-3 0 5 6lPlCj;tD 30 
ilJ5nTV^. *%B^fCJ:0f^S$n^TFTK1g« 
*^35(A) 3 0 5 2*5<fctf^g&(B) 3 0 5 5tC®fflS 

[0123] 02 6 (G)it&5£w&mmvTm&nmt: 

^»££-l±/t-0iJT'&O. *#3 0 6 1, §^ffi^gl530 
6 2. S/»A7JgB3 0 6 3. *^g53 0 6 4. &f£X-f 
•y^3 0 6 5. 7>5^3 0 6 6^C<fcO#ffi£;*ttT^ 
*^B^lrJ:0^«Sn^TFTaigH«^gC3 0 6 
4Kigffl£n. *f£^tCj;0«l^iS^e£$-B--5c:<i: 40 

(0 1 2 4] 02 7 (A) \t7a>hM7ni?x.?i?- 
&S*i$S2 6 0 1. X?'J->2 6 0 2fP£^ 
tT. 02 2 (B) ttUT-ffl^n^x^-TjajD. 
2 7 0 1. &Stg§2 7 0 2. 55—2 7 0 3, X^'J 
->2 7 0 43?£^tJ. 

[0 12 5] ft, 02 7 (C) 02 7 (A) Rtf0 
2 7(B) tplCiStt^&tt^S^ 6 0 1 . 2 7 0 2 
mo-M&fjkhtzmX'&Z. ]£StgB2 6 0 1. 2 7 0 
2tt. ytm%¥3k2 8 0 1 . 5 5— 2 8 0 2. 2 8 0 4 SO 
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~2 8 0 6. y< i7D-f 5/957-2 8 0 3. ^"'JXA 
2 8 0 7. $M^S2 8 0 8. &fflM«2 8 0 9. 
&8*7£#* 2 8 1 OTMStl*. 2 8 10 

Ta&oTt><fcV>. 02 7 (C) rp\Zti^T^m-V 

[0 12 6] 02 7 (D) «. 02 7 (C) fJC 

*5tt^7t®3t^2 8 0 1 Otti&Q— M€n*L>ft:H-?& 

s. *nss^Ttt, ytmyc¥& 2 8 0 1ft u ? u?? 

— 281 1 , 7titi2 812. UyXTV-^ 2813. 2 
8 14, flMHEiftff?2 8 1 5. *7fcU>X*2 8 1 6T? 
^fife^n^.. &*5. 02 7 (D) K*Lfcft|K%¥£U: 

a^. fctemzmBTzy-ouA. i R7 * ka&cdk 

[0127] 028 ttlfflT* «9 . 3101'. 
SS9A3 10 2. ^gCB3 10 3. I2t&i«#3 1 0 
4. Slf^X-* -v^3 10 5. T>7~r2 1 0 6^tC«t«3 
mfcZtlT^Z. ft^SCB 3 10 3 tt«^-f >i/f-f X 

$n^>TFTS«H^g5A3 10 2. *^35B 3 1 0 

[0128] ft. d ^Tp]^t5i^giur< —mx 

[0 12 9] 

S*{S]tTFTtC*Jtt^^^^^S^|Sji:^«tBS-a5 
tir^CltJcJ:0. *3JI:frft#*--Ef6j<!:&0. tt#£*^ 

£ n^a^Sd^BJc* >- h*Sg^£g:tt* d i: Jc J; 0 . 

y-hSTFT»ri5^T«. ^(DJiiZMtiZTZ?— hitfe 

[0Bwffi*7iSJB^] 

(0 i i *&w<»¥mK8im<Dftmjjm<Dm&£mw 

[02] *%a«ic^^i^Siitie©i¥iaa^ittBfl-r^» 
0. 

[0 3] *&w\z&*i&&it?Mv>mM*:m.w-rz> 
0. 

[0 4] *9£W{z%zff$mitT.mt7)mm*:mw-rz> 
0. 
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[05] 
[06] 
[07] 



[08] 
^0. 

[09] 
^0. 

[010] 

-r-50. 
[011] 

T-50. 
[012] 

-r-50, 

[013] 
[014] 

-r^.0. 

[015] 

-r^.0. 
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i0. 

*^BJ(C^^,^^tXgO-*iS0iJ^iKBq 
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[016] *%BJic«^|*Sftxew-^li£0!I^iftB^ 

-r-50. 

[017] *feaj{C«^^SftXti^-^JgCa|*lftB^ 
T*0. 

[018] ^mizm^^itumcD-mmm^ mm 
r-50. 

[019] T F T<DfeS?Xfi£ lfcBJT3»r®0. 

[020] T F TSS©i)S$St»rl@. 

[02 1] TFT*«CD|U8SmfiEcD-0iJ^^-r^P^ 
10 #0. 

[022] %xm?&®iiirz¥mfr3km<Dwmo)ffifi!z 

[023] *^aqiciiffl-r^ \s— v-^msimmw-m 

[02 4] 7^hAy-KgJOTFT(C*f^-r^ett« 

[02 5] TFTSSOMt, TFT*«t§* 

9TT«B. 

20 [02 6] ^*Hffcgg©-09£^T0. 

102 7] ^<*ga<D-e<l£^T0. 

[028] *«^S<O-0y^^-T0. 
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610a 
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610a 
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[019] 

706* 7056 



t04 



f7TT - T * 
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[H2 1] 
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CS2 8] 



3106 7>7-i- 
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[02 3] 
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[02 7] 




(A) (B) 




F^"A(##) 5F052 
5FU0 



AA02 


BA01 


BB01 


BB02 


BB04 


DA02 


DB03 


EA16 


FA02 


FA06 


FA22 


JAOi 








AA01 


AA08 


BB02 


BB04 


BB05 


CCO 2 


CC07 


DD02 


DD03 


DD05 


DDI 5 


EE03 


EE04 


EE06 


EE34 


FF02 


FF03 


FF04 


FF09 


FF30 


GG01 


GG02 


GGI3 


GG17 


GG25 


GG33 


GG34 


GG45 


HJ12 


HJ23 


HL03 


HL04 


HM15 


NN02 


NN23 


NN24 


NN73 


PP01 


PP03 


PP04 


PP05 


PP06 


PP07 


PP10 


PP23 


PP24 


PP29 


PP34 


PP35 


PP36 


PP40 


QQ11 


QQ19 


QQ24 


QQ28 



